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mJmOSB To reduce .he size and thickness of the title 
Conductor device while a mechanism which prevents the 
delation of external electrodes or fluctuafor , of Xhc 
electrodes at the machining time .s secured by using the rear 
sect ons of inner leads connected to internal wiring as external 
dectrodes at the time of directly mounting the semiconductor 

CONSTITUTION: A semiconductor chip 1 is placed on the die 
S 2 of a lead frame. After electrically connecting the chip 1 to 
Smer leads 6 the rear of which become external electrodes 8. 
"ough bonding wires 3, the upper part is sealed w.th . jrtwj. 
Similarlv. the chip 1 is electrically connected to the leads through 
bumps 4. I„ other words, the rear of the electrically coated 
inner leads 6 are used as the electrical connecting sections 8 of 

the thickness of the semiconductor device can also be reduced. 
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• NOTICES' 

<. not respon*ibl« for any 

, This document has been translated by computer.So the translation may no, reOect .he ong.na, 

?SS shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS^ 

[Claim(s)] semiconductor device wilh which the rear- face 

Cairn 1] ^.^^^^Z^^SS^ma^ internal wiring is connected ,s 
section of the mtemal derivation l0 J\™". ne he timc of moun ting a direct 

characterized by the ««^** e ^^^2nie«nd«clor device which carries a 
semiconductor device in tf>e resin-seal sur «f*^JP he clcctrodc on thc front face of an 

esskss ^ss^-^* .—one 

semiconductor device section semiconductor device according to claim 1 

'^.^iXStw.^SSSSXic. being exposed ,o fee outside of a 

[Claim 3) The resin-seal surface mount 'yP»™>'°"* c ' ° d £ ^ ex ternal electrode the field 

b^ear y -^« 
resin. 



[Translation done.] 



%2 FTok u i i t u%2 Ftiitemcnl 0/0 1/2003 



* NOTICES ' 

„. t responsible for «ny 

Z* >« b "- " ans,a,cd by compu,er ' so '" e " ansla " on may no ' ,cnec ' " ,c onsm2 ' 

l'tV!t%^ the word » „ich can no, be .ranslaied. 

^ to drawings, any worts are no, ,ransl».=d 



DEWLEDDKCRiniON 

p5«leo Description ol the Invention] 

ffrial App.ica.ion] This invention relates ,0 the surface ntoun, W e semiconductor dcv,ce by 
which Ihe resin seel was earned out. 

I 00021 , u o- a„ii, connects electrically to Ihe interior derivation lead 6 of direct by 
[Description of the Pnor electrically to the internal derivation lead 6 

the connection electrode called bump 4 as it couuc rs / , e adframe made 

by the bonding wire 3 as a ' f or example, being 42%n,ckel/Fe alloy. )) as a 

e„etrode 8 are bent and formed in . ^^Oj*-"* $ , , or 

[0003) And ass own . 1J-fclll ^ ,2. 

gSi*- Sx-T^^S^ru^ bytot'S or " 
the external den vat.on lead 7 and he external J c c£ from the variation of this 

device, and the plan of drawing U ». >« > s eas y 10 p . , " fi ~ „„ v ftCome a cause and a su tab e 

i^rtteV^ 

indicated bv JP.3-3354.A shown in drawing 3 , m the external dec ^£"™££ t Ml 
the base of a sealing agent 5. and the configuration which drew ,n parallel * ith ihe base 
proposed. 

[PrebiUs) to be Solved by the Invention] by the way. it miniaturizes and electron ic equipment 
thin-shapeies in recent years - having - -the semiconductor dev.ee used I ,s also 
required as achieving a miniaturization and thin shape-ization as much " possible »" d n has a 
size of the semiconductor chip by which the size of a sealing agent is earned in the m enor £o«M> 
now. and the thin shape semiconductor device 1.0mm or less has been put ,n > pracuca use ^so for 
thickness However, in such small and the thin shape semiconductor device «he techn.ca lproblcm 
that a size, and about [ becoming large far from a semiconductor chip size and thickness i * ill 
become thick occurred in a confieurit.cn which is indicated by JP.3-3354.A shown in above- 
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, , hilc this invention maintains the mechanism .n wn.cn ucu,,,— 
mentioned ^ J f. ^ " t on "the time of processing is prevented - moreover a 
Eternal electrode or the n r.a«.o ^ ^ ^ ^ ^ ^ surfacc mounl lypc 

' 3 — dUCl ° r deVi " ] 

Susly, this invent-on used as ^ e ecm , ead dcclncall y 

S exterior of a ^.conductor i kx .ee he icon(Juctor cnip> , bonding wirc , or the bump 

[Son, Therefore, since the cxtcllor of. 

nvention used as the clecin«l msuj a .on po™ ^ eIecIric „ ly connected w„h an 

semiconductor dev.ee the rear face of " .n interna" fcum ^.^ ^ , Mdframc 

intC mal ^y^^^SS^ti'S. the size of a semiconductor device small 

JSSif^« « the m l fl e a of S a semiconductor chip. Moreover, thickness of a 

semiconductor device can be made thin. 

[0009] . f , |ype semiconductor device of the example of 

Example] Hereafter the res.n-s a face mo J n ^ Tne cross section 0 f the 1st example is 
!his invention is explained in ful ! n d ;\ M ' a a S^ UCIO r chip 1 in the die pad 2 of a 
shown in drawing! • F.r»l. J 2 ^^ electrically the internal derivation lead 6 with 

leadframe with .thickness °\°^™£c™Z as the external electrode 8 by the bonding w,re 
which a semiconductor ch.p 1 and a ear Taw _ sen e as Drawing } B shows the 

3. and has structure which earned °^^^^^S wlf ^Pl^A the internal 
example with which it is made to connect deettKally a > sem ' e , ectrica , 

derivation lead 6 by the bump 4 sun. l.r y $ Ahhough the i a - f frem 

^ S as a void at the time of a resm sea, 

&hecreationme,hodofthesem^ 

using the cross section of d^nsi and trvmU ■^^.^^^^TSSnttt 
the 1st creation method. As shown in teil A^ th m^rna^ d n a >o « ^ 
electrically the semiconductor ch.p 1 and the internaT den a ^ n ' c ^^ by £ e same 

bonding wire 3 after laying a semiconductor ch.p r using ^ '" d ^ e P d clos J. ^ 5t is 

method as usual. Next, the sealing agents 5 such a J» 0 7 a "^conductor device, and 

made the conf.guration which ^ w /> ff J^^^ of performing 

is shown in drawing B. Then, in order to improve the ™^ 9 of so]d Z etc . ,o the 

substrate mounting, it becomes like ^an^ C ^ V^J^^^J^^ f lhe oulside 
portion which the external electrode 8 exposed. In this way. , he «cw « P 
of the external derivation lead 7 of the semiconductor dev.ee which * as able to pe oo 
SSmd etc.. the semiconductor device of this example shown » togflU^ »« £ 
obtained. Below, the cross section of drawing explains the 2nd '™ X ™™^*J^£^ 
semiconductor chip 1 and connecting electrically like the 1 st creatior . method « *^« h the 
configuration shown in drawing 3 A by performing a resin seal with the 
cavity (.•«•«., only in the upper surface. Then, the semiconductor device of this ^example 
shown in drawing Bis obtained like the 1 st creation method by performing cu ung ofihe _ ^ 
sheathing-plaTrnl^" and the external derivation lead 7. Although P re,re o a,me r n ; i C h a ;'^ c C ^;"f hc 
by high-pressure water etc. is needed before giving sheathing plating » Je ^nj ad e he 

time of a resin seal etc. may have adhered to the pon.on wh.ch is going to give shea thing P»«£« 
in the case of this creation method, the work of shaving off a stiff closure res.n like the 1st creanon 

. . 10 012003 
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m -thod >s omissible. cxam olc is shown in drawing 4 . Although not structurally 

mOU] The cross sccnon o _ihe , hc thickncss of lhe dic pad 2 which lays a 
gSdi ;j ; m S trode 8 consists of very thin (about , 0-30 micrometers, 
semiconductor eh P. an hh exi . $ e b , , king lhin 

conductors such as coppe .feih « cwr devjce comparcd Wllh lhe 1st example ). 

hundreds ^^'"^^Vace of a semiconductor ch.p 1 has structure exposed outs.de through 
Moreover, since the < ™? ° &n advanlage of be ing easy to miss the heat generated from a 
direct or a metal pan, the e i a so ^ of u$e The creatl0n method of the 

semiconductor dev. e, .He substrate m , s ^ ^ ^ of 

semiconductor dev,ce of this 2nd examp > mcnlioned above Laminate th.n conductors, 

5 . Although a f dtame ,s «ed .he I s J P ^ ^ ^ openc(j panj „ y as s) 
such as copper foil, on lhe films 10 sue p derivation , ea d 6. and the external 

in drawing 5 A by th.s example and a die rpafl A ^ ^ . ... fi|m , 0 |jkc 

wiring , 1 are fomied. .hi. cond ^/^^ ' ^i electrically, and if a resin seal and sheathing 
the above-mentioned me hod .and , ^nnecw cro$s secljon jn drawin0 B 

plating 9 are given, n will become he 'l™ 1 ^ 1 ™ jt wi) , become the structure of this 
furthermore, if a ^^^SSS^S^tL 10 is exfoliated on the outside of the 
example as shown in ^ff^^^ 1 ^ good t0 make thin beforehand external wiring 1 1 
S^^ A in fhe plan of d^gj D so that a portion with an 

excessive conductor may ( »J ""^"^ ) % sho%vn in dra »- inE 6 . In the 3rd example, it has the 
[0012] The cross sec ^ 0 ^ 2 whi ch I^I^iconducior chip 1 . Although 

films 10, such as a Polytm.de und «^ ^ e P ch ; * ]zcc oul of it> sin ce only the part of the 

^midt which' the hole opened partially as « shou, 
derivation lead 6, and the external w.nng 1 1 are formed, and it becomes^nc s 
the cross section in it at drawing 7 B when a semiconductor xhip Mslaid >^* e »™ J" and , 
this conductor was attached like the above-mentioned method, it ^!»™*™^^ 
resin seal and sheathing plating 9 are given to f« rthe ™>'%!^ 

device circumference is exfoliated giving heating etc. .1 will become the structure^nms ex. p 
as shown in drawing 7 C. In addition, it is good to make th.n beforehand " 8 OI 

outside of the external electrode 8 like the 2nd example, so that ,t may be eas> to cut ,n case a film 

KSnore, as the 4th and 5th examples, as a cross section is " dr^ 
created more easily than the example which has also mentioned ab ove the s^c.ure « h ch has 
arranged the external electrode 8 doubly. In the case of the structure of th.s example although 
size of a semiconductor device becomes somewhat large from the above-mentioned examP^ 
since the interval of external electrode 8 comrades is made widely there ,s an adx w««f«W being 
hard to generate the bndgc (in.er-elec.rode shon-circui.) by the solder a. the time of substrate 

[0014] Moreover, it sets in the 3rd example shown in the cross section of draw.ng 6 as the 6t h 
example. Since the field w hich minded .he rear-face section of a semiconductor chip I or res in 
material other than sealinc aeen. 5 by removing the film 10 in the center section of the completed 
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l'^ 5 ', of ,„e *-*.) Since ,h. re face of '^^^ of^"^^. 
S.m*'l«lr<,d. of a semiconductor dev. , e. w»» ^ ^"f c ,„ bc offeIed , ro , hal 

""^ a,S ° ab0U ' _________ 

[Translation done.] 
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• NOTICES * 

^ office ie not r««pon«ibl« for »ny 
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This document has been translated by computer. So the translation may not reflect the original 
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J^Sows the word which can not be translated. 



In the drawings.'any words are not translated 
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[Drawing 101 ^ 3 
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frBBfcfctvr. 

B»¥»ttBB£*BT*B©ft«BB£fc* 21 

a<b^s»ig#t±aB*BB¥*#BB. 

TtoZ Ct*»«tt*»*5l 1 E«OttIB^ih^M^ 
£S¥*#8B. 

< M^ntv^ c t &4»b trzmxm i E*e>«fte 
[B9k&»»&bto 

[0 0 0 1] 
[0 0 0 2] 

WO^fMST^TioiC. 4 2X 

N i /F e^&T* BiPO. 1-0. 3mm) TTtt 

u - F 7 F 2 y 1 

u 01 o Atc^-r<t^ic, #>t^ >y»7-r^3icj: 

1 OB 3 ic, /074fcP*tfft*«K«BK:J: 

»«»UU-F7*J:tfn*«B8*BrK©»Wc 

[0 0 0 3] fit, 01 1 A(C«IM0-C^-r<fc^lC, 
£«1 2£>/^->K:¥EB^-XF 1 3£> &*V>tt0 
1 1 B^^TJ:^!^ XB1 2«f)Bl 4M«LT 
cnicaB*Bffl*»*BB€ttB**rtUT« 
tt*. £CDgfcl2£, 01 1 ACD^SK^ffl^-XF 

OJiaBL^EWt-r*, Bl lB®J:3fc»«9 

fro. 

[0 0 0 4] L^Utt3W6. m&l/fc*BXBB¥«* 

gffte. 01 oa, Bi:*T»±»5on«li:*^ 
^®*ai u - f 7«i:^m 8 * mfmx ltv>* 

©AfciO. 01 2 AO^BlC^Ti^lC. 
B«>»Jh» 5 0JSBl::*M-*tt««B8 ©TB«>»*# 

iftottBoA^^^^tfBi 2B©?®ai:^n5 
«*rti^©nawaiu-F7*ckr;nB«B8©* 



(2) #B¥5- 1 2 94 7 3 

2 

*3ar#£ < ixz t to 5 mmm&vit. 
[0005] coia^t^w, 0 1 3 

K:?KU£ttB¥3 - 3 3 5 4«£IHICBii*3*vr»«* 
B*KBOJ:5^ »B««8ftft±»5(0BBtra- 

bt, t^&mimmzmmLftmvt^m^nxto 

[0 0 06] 

[&Bat#i*LJ:5£TSglB] td^T* Wt % B^ 

i(? BBW/hSMt- Mfc*nsi:ifct»^T, «B*n 
ftxzTtoz. u*>u mm*m#m 

m\Z&toT, ffl&OB 1 3 \Zm-f&m* 3-3 3 54-9 
4*BKE«4nT*»*J;3fcJWRTtt, ******* 

Bjfc-r*B«£«*fc**&* U^t>, /hSMb. fcgfcpj 
Bftttfi&±*B£££¥*{t£B*aB-r*;:£*B 

[0 0 0 7] 

5teKifi^fcJ:3fc»B£ 

y H^H-Wl:** »J - K7 ¥*#^ 
y-ftftzsTA y#v^^h*to\Zrt>7\z£T)+%$b 

ic»a«n*rtawffly-F©BB*. ¥*#£Ba>* 

[0 0 0 8] 

W« Lfc3»«oTCOBWO«B»±«B*Ba¥B 
*BBtt, rt««ffly-F£$^/1*F#B-¥Bfc* 

9 -f * * S v i tt/t > 7fc «fc 0 icSHte n* ftffl* 
UU-Fo«B**B*BB0!>^«tO«B«*l««» 
t^^MttfttL^T, *»#BB<D***** 

v t ksb u** * arc** < -T * c 

[0 0 0 9] 

[BBB] £4T. CO^^^^M^cDWJgttit^ffi^* 
B¥«*BB«BB^2:«>K:ffBr«. 01131^ 
«BOKBB«*r. 01 All J92 0. 1- 

0. 3mmO'J-H7l/-AO^/Vy F 2 IC***^ 
*yi£«»U *B#^y^l tBffi*W««B8t 
ft-5rt«Bffl U - F 6. £#>x>f >^«7-f + 3 TB^l 

lr>S. 01BH B«K¥B*^y^ltrt»BUU- 
50 F6 t«r/t>y4T«»WIC»l***'&TV»SW&* 
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3 

T. X>TJ>VV1*Z\Z&Z%5m&tittk£r>n> 
ZZZZ$\Zfrt<<rZZ£to5mtiLtfi3b*1fi* »J-H 

BB§t±P»©#-f F <&?S) 
CO 0 1 0] » 1 (Dj»fi«(0^«#ttjt^dc^tt^B 

tt*£nBa#8n*4'<f/Xy F2£ftff*JIIU- 

^ 1 *«B»-t<D¥*{M^ 7 1 £F*i8fc*ffl U - F 
6 ttXy^J >*7^*3 fcJ:D«ftttlc*RfcfT 

Bic^rj&ttic-r*. ^<^«. s«*s*fT^Ro¥ffl 
tttt&££<-r*fcae>ic, abbs 8 cD»njLfca^ic 
¥ffl& ^ong;* 9 &*rr c tic* o 0 2 5 

Dic^r**ifi«o*«#*B^»en*. t>^ric, s 
&£hbic. *n&?v7\*nM\,x%fm\z#mh 

Jr.ffitca>***fcfx-f (BOB*) cofcs&^T 
Bio#**BtPMIlc, tV&*v*r*Z>&xS 

■r*«s«<!)**#BB««»6na. commoi 

9 £ BT tt K «JEE*& i: E J: U E 0 1 to 5 mKMtfi 

CO 0 1 1] B4lcM2 0MKflOKflB«» a r. M& 
n£ttBia£B3a£B£&£St»6ftt>#. 

? 7£ *ST -5 ^-f /I H 2 ttttBBfi 8 CDJS* 
MHBtt£0>#*lCBfr> (»10-3 0um) 

»#»BOJi**»W u m fc»< *** C £#pjfg£fc 
*. 7 10XB*s. 

T, SBXB«. £tittK¥**BB*&££-r*n* 
j»#L*T^£tr>5fiJjSt>&*. C<DS2^HJ6W^>¥ 
«#BB©ff**tt«:B 5 0>KBB&ffl»TBWfCR9i 
f*. *KfiLfc»10*»«Ttt, U-F71/-A** 
fflfsat, **BBTttB5Alc^-rj:^«:B»W»c^: 
0>BHfc#»J-f3 Hft£«7-f^1 0KB»ft£©» 
^•#&75*-HT^/V;H2 1 rt«»ffl'J-F 
6*£iW«E»l 1W«U c©»*(t^fc7-r;p 



(3) »M¥5- 1 2 9 4 7 3 

«T£B5B»C*©BBB£i*T*iW:fc*. S£lC, 
anjfcfc££«LfctfS:7^Al 0&»»r*£B5C 

**mhe»i i&*s*>i;affl<LT*<t«fc^. 

[0 0 12] B6CS3«)iaiflOKBB^r. S3 
B*>*3»C*fU »»B*8©J*£©#«tt*V>fc;i* 

a? 9< n v P2amE-T *BTK«LTtfcA £»ICB 
LTI4^rLt>£*tttlR6^:^. S3<z>^fcfc|<&#* 
*BB©fP**S*B 7 ©»rffiB€r»ViT«*«rR9!-r 
S. |g3^ig«Tlt 0 7AK^i%fc5ftffi#WK;* 
©B^fc^U'fS H^£flD7-f OlcBI*^£flDB 
^»#*^S*-MT^yH2, rt«*fflU-F 

;PA10fc, ffl£0#&£nft(c¥B*?y7l&«B 

&l«-fcB7BIC^<0»FB**"r«36JC<C*. 2 SIC* 
30 40»tt^*BL^6*W»BBBa©7-<^Al Ot 
BBT*tB7 CJC*"TJ:dtt**JIBcDBjBi:tt*. 

Bl ift, 7^^Al0«»llt«, WWL'WW: 

[0 0 13] S4^i:t/S5CD*J60ftLT, 
S8lc^®S^^Tcfc^;^ ^B«B8ft2BlcBBU 

*^Jt«<3D««<D»&, *>»©**BckD^W*BB<0 
^^$«^L±#<^*^ *W««8H±<0MBjW2; 

[0 0 14] »6©**«tUTB6 0KBBC 

^Lfc»3 0*B«lc*v^ SSALfc¥BffBB«)4> 
ft«i:»*7-<^i o&^nctcio, B9fc 
BBBlC^-TiiK:, #«tt^*yi*>BB»**W* 
Mih«5Knce)BBttfte^LfeBaK ^S5**8^T 
®ctD$6JCiB5<T^^COT, S 3 O^SS^Oi: C 5T 
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i&woMm &L±<Dvm&*>&*>frtt*5iz* com 

[HI] CO«WO»l<OSW«<OWfM. 

[0 2] »1 l©#**tt«r 

&9jTS0r®0. 

R9Tr<&&rffi0. 
[04] Ctt5SBW»2©^fM>»rffiH. 
[0 5] »2O*««0)*##8*<D^**ft$R9]-r 

[0 6] ^<D«^(DSB3^*«WO»fffiH. 
[0 7] JB3 0*««<D**#SB©ff«*tt^RWr 
*0r®0. 
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PURPOSE: To improve the contacting property between a lead frame and a resin and to 
enhance the sealability and the reliability by stepwisely forming the side of the lead 
frame, and increasing the contacting surface with the resin. 

CONSTITUTION: Projections 8, 15 are formed on tabs 4, 13 of a lead frame, tab 
hanging lead 5 and the sides of leads 6, 14. The projection 8 is formed by a suitable 
method. The lead frame 12 is, for example, composed of 42-alloy. A semiconductor 
chip 9 is formed, for example, of silicon single crystal substrate, many circuit elements 
are formed in the chip by the know technique, and one circuit function is formed. A 
resin sealer 11 is formed, for example, of epoxy resin, and molded by a known transfer 
molding method. 



